Reperfusion injury.
Reperfusion injury, precipitated by lack of oxygen, is likely to play a major role in many clinical conditions, including shock, coronary artery occlusion disease, and solid organ transplantation. Certain tissues, such as the intestinal mucosa, may be especially susceptible because of the specific microvascular anatomy. Structural changes include not only swelling of the organelles but also the entire cell due to the entry of water and electrolytes. Lysosomal ruptures precede cell death. Other key substances which either participate in or are part of oxygen free radical formation in tissue injury are calcium ions, leukocytes, and bacteria. Leukocyte adhesion has been implicated as a critical step in vascular endothelium injury, leading to increased microvascular permeability and thrombosis. Induction of neutropenia or the administration of antileukocyte adhesion monoclonal antibodies, preventing typical injuries, implies a central role of the white blood cells in reperfusion injury. Specifically, oxygen free radical formation in the intestines may trigger or cause injury in other distant organs, e.g., the heart and lungs, and affect overall vascular function. So-called "bacterial translocation" from the intestines to the lymphatic vessels and the bloodstream is a more recently discovered phenomenon whose role is largely unknown. Ischemic preconditioning is still another concept, mainly tested in the canine heart, that has potential clinical applications. Reperfusion of ischemic tissue occurs with solid organ transplantation, often after considerable cold ischemia time. Protective mechanisms include oxygen free radical scavengers, i.e., allopurinol and superoxide dismutase. Other measures proven to be effective during the implantation are blood volume expansion with colloid solutions and/or electrolyte solutions, and the administration of a calcium antagonist. The mechanisms of these measures are likely related to improved renal microcirculation and relief of vasospasm.